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(54) PRINTER AND PRINT SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize high-speed 
printing by an inexpensive printer. 

SOLUTION: A printer 3 has a special hardware circuit 9. 
The special hardware circuit 9 receives a printing 
command from a host 1, processes image data thereby 
developing print images when the received command is a 
command sending the image data and, sends the image 
data to a printing mechanism 19 such as a printing head 
or the like. The special hardware circuit 9 sends the 
received command to a CPU 1 1 to process the 
command at the CPU 1 1 when the command is a 
command related to printing conditions or feeding of a 
paper, etc. The CPU 1 1 does not process the image data 
in principle. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the printer suitable for high-speed printing. 
[0002] 

[Description of the Prior Art] The printer generally used by the computer system interprets to 
reception a series of printing commands described with the predetermined printer control 
language from the host computer, interprets those printing commands in order, and performs 
printing actuation based on the interpretation result The conventional printer contains the 
microcomputer which consists of CPU, a ROM, RAM, etc., and chiefly, a printing command is 
received from a host this is interpreted, and this microcomputer is based on that interpretation 
result, and is driving and controlling devices, such as the print head. 
[0003] 

[Problem(s) to be Solved by the Invention] Inevitably, the processing speed of the 
microcomputer in a printer is an important factor which influences the print speed of a printer. 
Therefore, although the conventional high speed printer carries CPU of a high speed and high 
performance, the price is as high as cone **** as a result 

[0004] Therefore, the purpose of this invention is a low price, and is to offer the printer in which 

high-speed printing is possible. 

[0005] 

[Means for Solving the Problem] This invention offers the technique which freed itself from the 
conventional method of performing all command processing by CPU, radically. Generally, various 
printing commands, such as a command which specifies the various parameters about printing 
conditions etc., and a command which sends the image data which is a candidate for printing, are 
contained in a series of printing commands which a printer receives. Since the greater part of 
this printing command of a series of is occupied by the image data, the great portion of 
processing which a printer performs is processing of an image data. Typically, processing of this 
image data takes out from a command the image data which is usually compressed in the form of 
predetermined, and is included in the printing command, thaws it from compression, and changes 
it into the specific format of having been suitable for the drive of print stations, such as the print 
head, (the so-called "expansion of a printing image"), and data manipulation of transmitting that 
printing image to a print station is performed according to the timing of a print station of 
operation. Although this image-data processing is made to perform to CPU chiefly with the 
conventional technique, this is only the huge repeat of the rather simple data manipulation 
instead of processing exceptionally complicated for CPU. However, CPU is equipment which 
originally fitted complicated processing and general-purpose usage, and cannot demonstrate 
rapidity sufficient in an activity which repeats simple data manipulation and performs it. In such 
an activity, many of work of CPU is beginning to put data into memory and making them it, and 
since data receipts and payments of the count of huge are serially repeated on the target 
through one CPU bus, so high-speed processing can be desired neither from the rate of a CPU 
bus, nor constraint of occupancy time amount On the other hand, although there is little 
throughput of each command about a command which notifies various kinds of parameters about 
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printing conditions etc. also in a printing command, since the contents of processing differ for 
every command and various commands exist, it is suitable for processing by CPU. 
[0006] Based on such reflection, by this invention, the exclusive hardware circuitry which 
performs image-data processing is carried in a printer, and CPU is released from the repeat 
activity of simple data manipulation. Since image-data processing is performed by exclusive 
hardware circuitry, naturally as compared with the conventional technique in which it was 
performed by CPU, high-speed printing becomes possible. However, there is also an advantage 
that the advantage of this invention not only of it but a price hike according to this amelioration 
further is small. That is, since the contents of processing of image-data processing are simple in 
comparison, the exclusive hardware circuitry does not need to be so complicated structure, and, 
therefore, they can be managed with a low price. Moreover, since Printer CPU was released from 
image-data processing, it does not need to be so high-speed and is easy to be the thing of a low 
price. Therefore, the high-speed printing engine performance can be attained, without raising a 
price like the conventional technique which introduces a high speed CPU. 
[0007] Although exclusive hardware circuitry is not unable to be made to perform all command 
processing, with a suitable operation gestalt, exclusive hardware circuitry only understands and 
processes the printing command which sends an image data, and the printing command of other 
fractions, and CPU processes other various printing commands. If it does so, hardware circuitry 
does not become complicated too much in vain, moreover, self can perform command processing 
of a favorite class and CPU can attain most effectively the purpose of the improvement in the 
speed mentioned above and low-pricing. 

[0008] Moreover, with a suitable operation gestalt, exclusive hardware circuitry communicates 
with a host computer, data are received, it judges whether it is the predetermined command with 
which the data can process self, and the data which cannot be processed are sent to CPU. 
Therefore, CPU stops involving also about a communication interface with a host computer, and 
it leads to much more improvement in the speed. 

[0009] Moreover, with a suitable operation gestalt, exclusive hardware circuitry has original 
memory different from RAM of CPU, and sends a printing image to a print station, without 
developing a printing image in this memory and minding CPU. This configuration is also one 
device which releases CPU from image processing. Moreover, although CPU may generate a 
printing image exceptionally so that it may mention later, exclusive hardware circuitry receives 
the printing image which CPU generated also in such a case, and it develops in self memory, and 
sends to a print station. This also mitigates the burden of CPU and leads to much more 
improvement in the speed. 

[0010] For every page, the command group which specifies printing conditions etc. comes 
previously, and the command which sends an image data usually follows sequence in case a 
printing command comes from a host at it. Although this sequence is adopted also with the 
suitable operation gestalt of this invention, delivery (such a condition of exclusive hardware 
circuitry is called "giving-up mode") and CPU understand these commands to CPU, and he is 
trying for exclusive hardware circuitry to process to it the command group which specifies the 
printing conditions which come previously, without understanding this. And the command group 
which specifies printing conditions etc. finishes, and when it is going to begin to send the 
command which sends an image data next, he is trying for the printer driver by the side of a host 
to send the meaningless data (NULL data) of a considerable amount (for example, dozens of 
bytes) for the special command ("restart command") which orders CPU to wake exclusive 
hardware circuitry from giving-up mode after delivery and this restart command in advance of it. 
Meaningless data are only sent until it wakes up completely by this command configuration, 
although exclusive hardware circuitry wakes up from giving-up mode with a restart command just 
before receiving the command of an image data, and after waking up completely, the command of 
an image data will be received for the first time. As a result exclusive hardware circuitry can 
start image-data processing certainly. 

[0011] Furthermore, with the suitable operation gestalt the firmware of CPU understands all the 
commands that may come from a host, and it is perfectly prepared so that all processings also 
including image-data processing can be performed by CPU. Thereby, the printer driver for 
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example, by the side of a host is an old version, and even if it has sent the image by the printing 
command of the old version which cannot understand exclusive hardware circuitry, a printer can 
understand those printing commands by CPU, can develop a printing image, and can be printed 
normally. Moreover, when the printer is connected with the network and, for example, receives 
an image data (for example, image of a banner) from the Network OS of the Network Server 
instead of a printer driver, a printer can process and print the image by CPU. 
[0012] 

[Embodiment of the Invention] Drawing 1 shows the configuration of 1 operation gestalt of this 
invention. 

[0013] The printer 3 is connected to the host computer 1 through the local interface or the 
network. The printer driver 5 for printer 3 is carried in the host computer 1, and this printer 
driver 5 generates a series of printing commands described with the predetermined printer 
control language which can understand a printer 3, and sends that printing command of a series 
of to a printer 3 through OS. If the items of this printing command of a series of are said simply, 
the printing command group which the printing command group which specifies printing 
conditions etc. for every page is sent previously, and sends an image data will follow it. 
[0014] In addition , the image data include in the printing command presuppose that it be 
compress by the fixed technique of be a data gestalt ( CMYK raster image data which be the 2 
gradation as the expression capacity of a printer 3 with the same number of gradation or the 
several floor tone of each color component value of each pixel typically ) in which rasterize , 
color conversion , half toning , interlace processing f etc. be already finished by the printer driver 
5 side with this operation gestalt . However, as long as that is not necessarily right, it may not 
necessarily be and you may be other image-data gestalten (for example, for example, color 
conversion, half toning, full color RGB raster data before interlace processing, etc.). Although 
complicated extent of the image-data processing which should be performed by the printer 3 
side by what kind of gestalt the image data in a printing command is differs, since there is no 
need of performing color conversion, halftoning, and interlace processing in a printer 3 side in 
the case of this operation gestalt, the image-data processing will become the easiest. 
[0015] The exclusive hardware circuitry 9 for performing image-data processing is carried in the 
printer 3. This exclusive hardware circuitry is ASIC (ApplicationSpecific IC), and is the last 
computer which would perform software by CPU. On the other hand, the microcomputer 17 
which consists of CPU1 1, ROM13, RAMI 5, etc. is also carried, and exclusive hardware circuitry 9 
is connected to the bus of CPU1 1. This microcomputer 17 is programmed to be able to process 
the printing command of all the classes that a printer 3 may receive as firmware in ROM13, 
although it is for mainly performing processings (for example, printing command processing about 
printing conditions etc.) which exclusive hardware circuitry 9 does not perform in processing with 
the need that a printer 3 performs. Moreover, the print stations 19, such as the print head for 
actually printing a printing image on a form using a coloring agent, are also connected to 
exclusive hardware circuitry 9. 

[0016] Exclusive hardware circuitry 9 performs communication-interface processing with a host 
computer, and has the host interface circuit 21 which receives the data from a printer driver 5, 
and the command analysis circuit 13 which analyzes the received data and changes the 
destination. A small number of predetermined printing command is beforehand registered into the 
command analysis circuit 23, and the command analysis circuit 23 judges whether the received 
data are the registration command. As a registration command, there is a printing command 
(henceforth a "raster image command") which sends the CMYK raster image data which 
rasterizing, color conversion, halftoning, and interlace processing finished, and there is [ 1st / 
2nd ] a command of fractions, such as FF (form feed) and a vertical format unit. When a 
receiving command is a registration command, the command analysis circuit 13 transmits a 
raster image command to the printing image expansion circuit 15, and transmits the command of 
FF or a vertical format unit to CPU1 1. Moreover, when received data do not correspond to a 
registration command (that is, he cannot understand received data), the command analysis 
circuit 13 stops analyzing the received data which follow that data and this, and transmits all of 
those data to CPU (this condition is called "giving-up mode"). 
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[0017] Exclusive hardware circuitry 9 has the memory of further the for the printing image 
expansion circuit 25 and for image buffer 29, and the printing image expansion circuit 31. The 
raster image command received from the command analysis circuit 23 is interpreted, a CMYK 
raster image is taken out, this is thawed from compression, and it rearranges to the CMYK raster 
image (henceforth a "printing image") of a format which was suitable for the drive of a print 
station 19 from the format within a command, and the image buffer 29 is secured on memory, 
and the printing image expansion circuit 25 develops a printing image to the image buffer 29. The 
printing image transfer circuit 31 transmits the printing image in the image buffer 29 to a print 
station 19 according to the timing of a print station 31 of operation. 

[0018] In addition, with this operation gestalt, the image-data processings in the printing image 
expansion circuit 25 are easy things, such as compressive defrosting and recombination of a 
format, as mentioned above, and this is a desirable thing from a viewpoint which is going to 
develop exclusive hardware circuitry 9 cheaply. However, it is also possible to constitute so that 
the color conversion which the printer driver 5 is performing, half toning, and a part or all of 
interlace processing can be performed in the printing image expansion circuit 25. Since the 
burden of a printer driver 5 is mitigated when constituted such, it leads to much more 
improvement in the speed. 

[0019] Exclusive hardware circuitry 9 has the CPU image expansion circuit 27 for developing 
further the printing image which CPU11 generated to the image buffer 29. The printer driver 5 by 
the side of a host is the old version which does not support this printer 3, and the cases where 
the CPU image expansion circuit 27 works are a case as the image data has been sent using the 
printing command of the old version which is not registered into exclusive hardware circuitry, and 
a case as this printer 3 is connected with the network and image datas, such as Network OS to 
a banner, were received from the printer driver on that network. In such a case, since he cannot 
understand the received data, and it becomes giving-up mode and all received data are 
transmitted to CPU11, CPU11 will interpret the command of received data and, as for the 
command analysis circuit 23, will generate a printing image. The image buffer 27 develops and 
the printing image which CPU1 1 generated is transmitted to a print station 31 by the CPU image 
expansion circuit 27 like the above. 

[0020] Although the microcomputer 17 which consists of CPU11, ROM13, RAMI 5, etc. is 
programmed to be able to perform all command processing as mentioned above, it usually 
processes the command about a command, FF, a vertical format unit, etc. about printing 
conditions etc. Moreover, as mentioned above, processing of the image data sent by the printing 
command of the old version which cannot understand exclusive hardware circuitry 9, and the 
image data sent from Network OS is also performed exceptionally. 

[0021] Furthermore, this microcomputer 17 also performs processing in which this command 
analysis circuit 23 is woken from giving-up mode (that is, it returns to the condition ("normal 
mode" as used in the field of this invention) that command analysis can be performed), by 
answering the predetermined restart command of a host computer 1, and giving a restart signal 
to the command analysis circuit 23 of exclusive hardware circuitry 9. Typically, this restart is 
used in the following scenes. That is, as mentioned above, the command group which specifies 
printing conditions etc. comes previously for every page, and a raster image command group 
follows a series of printing commands of a printer driver 5 at it. Since the command analysis 
circuit 25 of exclusive hardware circuitry 9 is giving-up mode while the command group which 
specifies printing conditions etc. is coming, after it finishes, you restart it and it can make it 
enable it to process a consecutive raster image command. 

[0022] Actuation of the printer 3 under the above configuration is further explained with 
reference to drawing 2 and drawing 3 . Drawing 2 is the state transition diagram of the command 
analysis circuit 23 of exclusive hardware circuitry 9, and drawing 3 is the state transition diagram 
of CPU11. 

[0023] If put into the power source of a printer 3, a reset signal will go into exclusive hardware 
circuitry 9 and CPU1 1, and both both will be in idle states (condition of waiting for the command) 
41 and 51. Then, although a host's printer driver 5 sends a series of printing commands, this is 
the sequence that the command group which specifies printing conditions etc. comes previously 
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for every page, a raster image command group, the command group of a vertical format unit etc. 
come after that and the command of FF comes to the last of each page, as above-mentioned. 
After the command group as which a printer driver 5 specifies the first printing conditions etc. in 
that case finishes, before sending a consecutive raster image command group etc., the restart 
command mentioned above is sent The NULL data of the amount (for example, dozens of bytes) 
which can cover enough the time amount which a restart (waking) of the command analysis 
circuit 25 takes are added to this restart command. 

[0024] If such a series of printing commands come, although received data are analyzed, since 
the command analysis circuit 25 of exclusive hardware circuitry 9 cannot understand the 
command when it receives the command which specifies printing conditions etc. first (it is not a 
registration command), it will shift to the condition 47 which shows in drawing 2 , will once return 
to the head of the command, and will transmit the command to CPU1 1. After this, the command 
analysis circuit 25 will be in a condition 49, stops command analysis, and transmits all 
consecutive receiving commands to CPU as they are. These conditions 47 and 49 are in giving- 
up mode 50 (in addition, conditions other than giving-up mode 50 are the "normal modes" as 
used in the field of this invention). 

[0025] If the command group which specifies printing conditions etc. from the command analysis 
circuit 25 is transmitted at the time of starting when it is an idle state 51 as shown in drawing 3 , 
CPU11 will be in a condition 53 and will process the command. Whenever each carries out 
command-processing termination, CPU11 repeats actuation called ****** in response to return 
and again another command to an idle state 51. Since a restart command is received as 
mentioned above after the command group about printing conditions etc. finishes, CPU11 shifts 
to a condition 59, and outputs a restart signal to the command analysis circuit 23, and returns to 
an idle state 51 again. 

[0026] As shown in drawing 2 , the command analysis circuit 23 in the giving-up mode 50 returns 
to an idle state 41 in response to a restart signal from CPU11 (it wakes up). Between time 
delays until it will be from a restart signal in an idle state 41, although the NULL data attached to 
a restart command are transmitted to CPU11, if NULL data are received as shown in drawing 3 , 
CPU11 will be in a condition 55, will read NULL data and will be thrown away. If the command 
analysis circuit 23 will be in an idle state 41, in response to the remaining NULL data, the 
command analysis circuit 23 will be in a condition 45, will read NULL data and will be thrown 
away. After NULL data finish, since the command control section 23 receives registration 
commands, such as a raster image command, FF, and a command about a vertical format unit it 
will be in a condition 43 and will process each receiving command. In this case, a raster image 
command is transmitted to the printing image expansion circuit 25, and delivery, a vertical format 
unit, the command of FF, etc. are transmitted to CPU1 1. The printing image expansion circuit 25 
interprets a raster image command, and develops a printing image. If the command of a vertical 
format unit or FF is received, CPU11 will be in a condition 53 and will process each command. 
[0027] As mentioned above, high-speed printing is realized by carrying out by exclusive hardware 
circuitry 9 and CPU1 1 sharing processing suitable for each. 

[0028] As mentioned above, although 1 operation gestalt of this invention was explained, these 
operation gestalten are the instantiation for explanation of this invention to the last and are not 
the meaning which limits this invention only to these operation gestalt. Therefore, this invention 
can be carried out also with various gestalten other than the above-mentioned operation gestalt 
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CLAIMS 



[Claim(s)] 

[Claim 1] The printer equipped with the exclusive hardware circuitry which generates the printing 
image which should process the image data included in said printing command in the printer 
which receives a series of printing commands and drives a print station based on said printing 
command, and should be sent to said print station. 

[Claim 2] It is the printer according to claim 1 which processes other printing commands 
furthermore have a microcomputer, said exclusive hardware circuitry processes only some 
[ containing the printing command which sends said image data among the printing commands of 
the varieties contained in said a series of printing commands / predetermined ] printing 
commands, and excluding [ said microcomputer ] some [ said / predetermined ] printing 
commands at least among the printing commands of said varieties. 

[Claim 3] It is the printer according to claim 2 analyze the printing command which said exclusive 
hardware circuitry received by the interface circuitry which receives said printing commands of a 
series of, the printing image expansion circuit which processes the printing command with which 
said image data is sent, and generates said printing image, and said interface circuitry, and the 
printing command send said image data transmits to said printing image expansion circuit, and 
have the command analysis circuit a printing command besides the above transmits to said 
microcomputer. 

[Claim 4] The printer according to claim 2 which has the printing image transfer circuit which 
transmits said printing image which said exclusive hardware circuitry is the memory for 
developing said printing image, and was developed by original memory other than the memory of 
said microcomputer, and said original memory to said print station. 

[Claim 5] The printer according to claim 4 which has a CPU image expansion circuit for that for 
said exclusive hardware circuitry to develop to said original memory in response to the printing 
image which said microcomputer generated further. 

[Claim 6] Said exclusive hardware circuitry receives said a series of printing commands. In the 
normal mode When the received printing commands are some [ said / predetermined ] printing 
commands, When it is what understands and processes said received printing command and 
cannot understand said received printing command, It transmits to said microcomputer, without 
shifting to giving-up mode henceforth and understanding all of said received command and a 
consecutive command. Said microcomputer When said received command is a restart command 
predetermined [ understanding and processing the command received from said exclusive 
hardware circuitry and ], The printer according to claim 2 which gives a restart signal to said 
exclusive hardware circuitry, and is returned to said normal mode from said giving-up mode. 
[Claim 7] Said exclusive hardware circuitry which the meaningless data of the amount which can 
cover the time amount taken for said exclusive hardware circuitry to return to said normal mode 
from said giving-up mode are added to said restart command, and is in said microcomputer and 
said normal mode is a printer according to claim 6 which reads and throws away said 
meaningless data. 

[Claim 8] The printer according to claim 2 by which said microcomputer may be contained in said 
a series of printing commands and which can process all printing commands substantially. 
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[Claim 9] The print system equipped with the exclusive hardware circuitry which generates the 
printing image which said printer should process the image data included in said printing 
command in the print system equipped with the host computer with a printer driver, and the 
printer which receives a series of printing commands which said printer driver generated, and 
drives a print station based on said printing command, and should be sent to said print station. 
[Claim 10] It is the print system according to claim 9 which processes other printing commands 
said printer is further equipped with a microcomputer, said exclusive hardware circuitry 
processes only some [ containing the printing command which sends said image data among the 
printing commands of the varieties contained in said a series of printing commands / 
predetermined ] printing commands, and excluding [ said microcomputer ] some [ said / 
predetermined ] printing commands at least among the printing commands of said varieties. 
[Claim 11] the time of said printer driver sending said a series of printing commands — said — 
others — a predetermined restart command in case it changes from a printing command to some 
[ said / predetermined ] printing commands — delivery — The exclusive hardware circuitry of 
said printer receives said a series of printing commands. In the normal mode When the received 
printing commands are some [ said / predetermined ] printing commands, When it is what 
understands and processes said received printing command and cannot understand said received 
printing command, It transmits to said microcomputer, without shifting to giving-up mode 
henceforth and understanding all of said received command and a consecutive command. Said 
microcomputer When the command received from said exclusive hardware circuitry is 
understood and processed and said received command is said restart command, The print 
system of the ****** 10 publication which gives a restart signal to said exclusive hardware 
circuitry, and is returned to said normal mode from said giving-up mode. 

[Claim 12] Said exclusive hardware circuitry which said printer driver adds the meaningless data 
of the amount which can cover the time amount which said exclusive hardware circuitry takes to 
return to said normal mode from said giving-up mode to said restart command, and is in said 
microcomputer and said normal mode is a print system according to claim 11 which reads and 
throws away said meaningless data. 

[Claim 13] The exclusive hardware circuitry which processes only some [ predetermined ] 
printing commands among the printing commands of the varieties which receive a series of 
printing commands and are contained in said a series of printing commands, As opposed to the 
printer equipped with the microcomputer which processes other printing commands except some 
[ said / predetermined ] printing commands among the printing commands of the varieties 
contained in said a series of printing commands When it is the host computer which sends said a 
series of printing commands and said a series of printing commands are sent, The host computer 
which sends the reset command for ordering said microcomputer to restart said exclusive 
hardware circuitry to said microcomputer in case it changes from a printing command besides 
the above to some [ said / predetermined ] printing commands. 

[Claim 14] The host computer according to claim 13 which carries out specified quantity addition 
of the meaningless data which said exclusive hardware circuitry and said microcomputer read 
and throw away into said restart command. 

[Claim 15] The exclusive hardware circuitry which processes only some [ predetermined ] 
printing commands among the printing commands of the varieties which receive a series of 
printing commands and are contained in said a series of printing commands, As opposed to the 
printer equipped with the microcomputer which processes other printing commands except some 
[ said / predetermined ] printing commands among the printing commands of the varieties 
contained in said a series of printing commands When it is the host computer which sends said a 
series of printing commands and said a series of printing commands are sent. When changing 
from a printing command besides the above to some [ said / predetermined ] printing commands, 
As a host computer which sends the reset command for ordering said microcomputer to restart 
said exclusive hardware circuitry to said microcomputer The record medium which supported the 
printer driver program for operating a computer and in which computer reading is possible. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the configuration of 1 operation gestalt of this invention. 
[Drawing 2] The state transition diagram of the command analysis circuit 23 of exclusive 
hardware circuitry 9. 

[Drawing 3] The state transition diagram of CPU1 1. 
[Description of Notations] 

I Host Computer 
3 Printer 

5 Printer Driver 

9 Exclusive Hardware Circuitry 

II CPU 

17 Microcomputer 

19 Print Station 

21 Host Interface Circuit 

23 Command Analysis Circuit 

25 Printing Image Expansion Circuit 

27 CPU Image Expansion Circuit 

29 Image Buffer 

31 Printing Image Transfer Circuit 
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IMj/>-K**7lsIi89tt, SfBLfc^y Kri\ HUM 
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j_ 5 



23w 
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j| RAM I 

CPU _M 3 J 
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1 

X, 

flff8BfiP0]=»-e> KIwJB^tn/h-f^-^-^Sr^S 
UX, WSBB»J«»^iS'6-<#BlBH^-^«:*ril-rS 
iSffi/N- K**TlHlK«:«^fc^y y*o 
[BMW! 2 ] $ h \^-?<< * p =» y fcT;*-* 

*l»<tt^»»j3^^K«r«!f31-r5»*«liB«^y 
fc, 

flMB>f *-$>T--*«:i£oX< *ai«|3^^K*»31L 20 
tMB>f y*r7*-*III&X£{f LfcfflM^y K«r*?tfr 

ux, fftiM ^^r-^fet< saiWa^yKtt 

WlH3^i:^^i-'5IS*S2E«c^7 p y y*, 

in** 4 ] mmmm^- k * * this*, 
*3S2fB«<D^y y* 0 

^ p n y fc^-* tfifefc Ufcf=PWH * - v^ftgJt xmsB 

as * y — jgn-rafc&^c p ^ -ismm® 

SS^3El^i-^g||^4f5ffi^7 P y y*„ 

<7)9*j3^^K*Sfsu a**- K-efi, gouts 40 
go Lfca M =1 -7 v kjWW?* 4 i>> t> <& x*> s £ a\ 

RlWMRwa^y K££X3SflH*"f fcffllE^-f * n a y 

BSri^gft&ofc^y K£31*LX&5IU ^o, M 
S§Wofc=>-7 y Yim%*> x ) h=>^y KT*> 



WM^l 1 -24 0 2 2 7 

2 

^***.x6&eb*:/7 K*»bainiaa«*- 
ffiffl^sa^asafi^y y* 0 

iE^^o^yt^-^, at^fitraaft*- Ki^fc* 

ttX6S8*H6Ktt<o:/y y*„ 
IflMMis] mb-^ *p=»y tfjE-ig 
(7>pp«!j3^y Kfc£*ft*^ffittttfc*3IBft«;:£X<B 
HIM = ^ y K«r*Q.ai-6 - £ * 5 X£ 2 §5®^^ 

y y*, 

n^y KSrS«UX*ftEBi*J = ^y KKS<S^XFP*J» 
t^X. 

LrtMBwaiaiii^a*^* * 
[»*si o] ttrie^y ^^^cvonnyf 

fflE«ffl^-K**7!s]§8tt* MfSB-*^B3»J=»"^y K 

®j3^y K©*t«iu 

* m < ^ wj = t y k *• tear 5 9 ^ y 

[H^i 1] MiE^y y^ K7>f'<f*, ^rge-ii^ 
BPM=«^y K*ais^#, tfrtsteoPPM^^y K*^fe« 

ffl=^y K«:Situ asr^e-Kxtt, smufcWJ^ 

^7^^- Kfc#?TLXj»KafiLfc3^y KRt^a 
go^y K^^:X^-li^-r^^SS^^^p^yt: ,, ^- 

gES»t*ofc3^y KdSflftEU - h^vy KX*>5 



3 

[C9#Sil2] fi9S2^y >9 Vy 

[§8#Hl 3] -it©Bl«3^^K*5MBUXttiE- 

ffiRr?4Z pa^^-^fcttLffiKWffl^- K£^T 
y * * - h w £ SrflME-vf * p = > tT* - 

[iMi4] wtBy^^-h=>^vKic, wffi#ffl 

[«*3S1 5] Hi^EPflJ^VK&gff uxfriB- 

g^ijavy K^^iifE^-^WJa^y K 30 
? kZiffiz-tz?}) y^l^LT. i£<£>EP$J a^y 

y * * — h £"£6 C ^THflfE^^ * P 3 V fcTa- 

* Ky>f/<7 f p^ r 7A«:a«fLyh3>'fcr3.-^K*ft!9 40 

[0001] 

yy y*icBii-s 0 
[0002] 

9, **ie>oBi«|3-r^K*:ieH2:«PRU -t^lBRJS* 50 
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icS<5^xTOJEW^fT^ 0 »/yy^n cp 

U, ROM. RAM^^^/^^^oaytV-^ 
£^0U ^hZ<0^r^ ^ p a^tfa — zft*hri> 

[000 3] 

[0 0 0 4] l^oT, *»Woettfl, tettteT^ojS 

aBJ»]As^TiB*^y y**&&-rzz tizbz. 

[0 0 0 5] 

^^f-^Sot^^yhVi^ 

-ewt, cpucof±^#<ii^^eyir7 f -^^A^aiL 

■T6r^X$)fP. lo^CPU^<^^iiCX^le]^^ 

^K*s#a-*"6^e>* CPUX^Si-^OlCjiLfct)^ 
Xfo6o 

[0 0 0 6] r^J:5 4R«^3S^#, ^%p^T-«. 



(4) 

5 

fc, c in J: $«*±#tt'h 3 ^ & 5 W A fc *> 

<Dt<o?±\>\ tot, aacpus:»Ai-6«*a« 

[ooo7l itw^^y K^s^^ffl^^- k^th 
8S#*t5 J: 5 fc fc^igxttfti,^ #8411 

b*u > fc-r e> t^a* ^ ft 9 a $ c £ # * < . l a* t , 
c p uii g ztmmtmmn h-trntn 

[0008] ffaftjaBg«Ttt, <mj>>-k* 

6*^?M«rU «Hi"C#ftv^-^f*CPU-iSSo 

^ot>XtCPU^Bi#Uft<ft!9x l^o* 5 30 
|coft^5 e 

[0 0 0 9] »3ft*lfi»«-e#i, *ffl/N-K!> 

^Tlnl&te, CPU<7)RAM£f2S'J<£&gO;*^y £t> 

£ -ffcfflSH ^ - «fc 5 I- ft o X 

t>, C PU#4j*LfcHl»H *-5**r*/8^- K**7 
®[8^S»t»o-cSBoy*yicSMU 40 
60 c^r^tCPUOflfi*««U^o-t5<offia<b 
fcoft;&S6 0 

[0010] hfrt>%im='?>\ t tfjkz>b%<Dmft 

te, i§«> *-<-^i-> Bi*J*#ftiTS:»S1-6 3^ 

JifcfSfiM"*. *»W<o#aftJ«6»ffi"etr<oia»S: 
SfflLTt^A^ jfelc*6ai9J*«=ft^S:«^-t*5="^ 

Sftttffi* r*yry^*-Kj <^5) . cpua*:: so 
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^^^^r^^rCPUIw^C^^SiJ^n-wK ( ry* 

«fc«sffl (w^.tf»+/<-f h) <Dmn*%T-? <nu 

^vK££tt$Sl»t-y h^-^y KlcioT^y 

lefts, ie*tLT, 9ffl^-Ki>*r[s]|iStt«ltl^ 
[0011] £<bie x #igftit*«tt-ef±, cpu(07 

«!;aSrCPU-efTiL6J:5^^fflSStt-C^5. 
^>tfcot, *ffl^-K^*rie]i»dS3i»-e#ft^ 
£uxt>, y^ii^ibWJ^^y k^c put* 

^oT^T, >^y K7-f/<-Cttft<^5/ h?-^1?- 
[0 0 12] 

[0 0 13] XX h^Vt'a-^ 1 XCU—%JV4V$7 

~-*Xft*y h!7-^ft^^LX^y ^^3*S«|R 

T^y K7-f^5 755^$ttx*3f?s :^yy^K 
7-r^5ii, yy 3^^-e#6^f^^y ^wj 

-m<omi='-*>\t%os&mcx7'i) >#3\zmz>o 

[0 0 14] ft*5, ^Jn-^y Klc|ft^a**vC^5^r 
^-vx-^li. wOHffi^ffir*ll, gElc^yv^Ky 



7 

TNfeS L^L, jfc-f Lt*5"Ctt»t*ttf4V^to 

tf-mft<, {fen* /-iSr-fJ&m (fl^tf, feS* 

K: J: 9 7 y 3 fij-^fi 1 5 "<# -f * - * 

* 3«-ettftS8l^^7 10 

[0 0 15] :/y 3lctl, -f ^-^-r-^teaSrfir 

<Z)*ffl/N-K»?*riBlBtt. ^tl^AS I C (Applicat 
ionSpecific IC) T^ot, V7 h^x7S:CPU-eS 

ffi'6J:5ft3^tfa-^'Cttft^\ — 2u CPUl 

1. ROM13, RAM154ifH45^^P3^ 
fc^-* 1 7«^T*5!), CPUl 1 

9ffi^-K^*risl»9lclfiHSixrir^6. 
[00 1 6] *ffl^-K**THIl9rtt, ha^tf 30 

«2i, fc^tf, Sit Lfcx-*£$*r Lt^^ 
SifeiWtf^Sa^vKilWrlHlBl 3S:*rU-C^5 0 a 
Kflttriatt2 $\z.\*&&<K>m , fe<of$W\*-*> 

K7^^^f y-^-^*r*or<&9«|3^^K (£JL 40 
fx ry**-f fc^5) * 5 *>*K SS2 

|w, FF (7*-A7-f-K) *tt«DM»fc£<0'>» 
©a^^K*s*>*. a^KJWrEMl 3HU g{U=^ 

i?=t-?y KliWK^-^iPSlUKl 5HEi£U FF 

fc. af^-^tffifta^KfcKSLftl* 

ft¥#r£-^tf>T, *©H»*r CP 50 
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[0 0 1 71 #ffl^-K**T@!B9tt, Sfcfc* W®J 

fttlWM**-S*M»IBI&3 l«r»i-6. HUBW* 
-^BBBlHlB2 5tt, 3^^K«*flHlK2 3*»6Wt» 
ofc?**-f SJa-^KtflWL'C, CMYK7^ 

Krtw»*^t>BiaHWii 9©mftKaufc»*«)c 

9) ~»*#;t* ^rUT, ^*yi^^-^<y77 
2 9£SMfcLT> %0>4 *-V/<y7Tl*teMWM * 
-^*S8B1-6, WJH-f>-^WMaill3 ltt, WJi 

2 9rt<oBi»K^-^*w»J»*i 9HEi£i-*. 

[0 0 18] ftfe\ #JBfc*ft-Ctt. BISK 
9, r<0^i:f4#ffl^-K^*TigB9S:3cffli^BB3BU 

j:9^i-*«jR^?>#*t^r^-ea>s. u*»u ^y 

0B2 5 -Cff^.6J:5l-»*r5 :H^Jit^ 0 * 
0<t5^»^Lfc^(ctt, /!)y^K7^^5^jl 

[00 19] Hffl^-Kl>x7(i]^9{l CP 

ui i*s±*LfcHJ«l-f y-^*>f^-^y7r 2 9 
6 0 CPU^^-i^MBBIs|j8 2 7 

HB^^y K7-r^<5^co^y 3Kti*«;L 

yy 3^^^ hy-^icJWo-c^T, ^^-^^h 
7-^±(^)7 p y K7-<^P>T-4<^$/ h?-*o 
S frbW*.ti'<-t— 4 ^'^^ * - SrSft U/cJ: 

B 2 3 ttgff U fc X - ^ fc # ft ^ #> * y 7 

*-K^/icTSfif-^^xcpui iicfei^-re 

(DT\ CPUl l^Sffx-^Oa-^y KSrSWL-CBJ 
*K^-^Sr**1-5w^tcft5 a CPU11^4*L 

fcWk^-^ii cpu>t ^-^®wie]K2 7i^j:o 

T^^-^^77 2 7l:iS$ti, ±Etra««-BJ*J 
Hlffi3 lHS&$*i5o 

[0020] CPU11, ROM 13. RAM 15 ft if 

f f 9 waft if^§ai- 5 K<o»a«rfTft 



(6) 



tetz-t * <o&m t let? 5 o 

[00 2 1] Z.<F>~*4 ^D^ytV-^n 

IS, h=i^tf^— * 1^6®Br&«>y ha-? 
yKIO&gLX, i?^-K^*riHlK9C03-r^K» 

y K8?#f[e]8&2 3tWTyrt- K*»6>Bft»S 

5 ra**-Kj ) ics-f) 9. ft^ft 

left, ~<oy H**<9J:5ft$®XM£ffl£ft6o io 

y WSttflUfc 2 5 (i, Bi»J*#* *f«r»Jrf 5 a-ry K 
^ix^»t>o fci$£X y * * - h £&X&18l<n 
[0022] a±(o«rt<oT"ew^y v^3^ib^«r, 

K * ^ TIhIB 9 <D a y Kfftff @BS 2 3 0ttffi9 
#0Xfc*K 0 3I1CPU1 1<0JR««»IS-C*>*. 
[0 0 2 3] :/y y* 3tf>®^/& 5 A*xb;tx6 ^ 

- K^THSgg&tfcpu i 1 ley-tr^ hfi-BtfA 

««) 4 1, 5 1 fcftfi. ^h^y^K 
y^/<5*5-g^)pp8!j3-ey K£i£oX< CtU* 

7y Kf¥#5fcK*X, *z<r>WZ-7**4 ^-v^^yK 

a -ryKPft if «rSS#i(^ ±i£Lfcy**- 
K£i£<5<fc5KftoT^6o CO y h ^y Kle 

tt, n^y K##fle]l&2 soy h (B&fc) JeS 

NUL Lx-^^ft^D^tbTl^o 
[00 2 4] COi^ft— 5g^>BJ*J = ^^KAS*6i:, 
9fl|/N- K^^T[Hl^90=i^y K##f®882 511, § 40 

yK&CPUl liefiiSi-5. ^^F» 
fpJR2 5H;, ftl4 9^^ot3^yKiSM^ & 
tSW^TttSffia^v K^r^rO^tC PU— ^i"6o 
C0ftfg4 7, 4 9^^7i/^-K5 0tfo6 (ft 

ra«*- KJ Xfc6) o 50 
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[0025] CPU11I1, 03 Iw^-fJ: 5 (-x 
KT-f K/HMB5 lX'hvtztZL a-^yK* 
2 SA^WMSftft^SrlBS-rSa^^KttA^iSStt 

tt5<7)X\ CPU1 lttJKffiS 9-^frLTy**- h 

[00 2 6] 02 1^1" £ 9 y?*- K 5 0 

lefc^a^y K»WlE]K2 3(*x CPUllH^^ 
-MB**SttT, 7^h>«i4lHB»t5 Oft 
566) o y HB***br^ K/MK$4 1 left 6* 

LLr-^KPUl lHEiSStiSift^ CPUlltt 
0 3 lUTjrf «fc 5 CNU L Lr-^ *rS»t 6 ttfiffi 5 511 
/iotNULL7-^»HT5 0 a-ry KSWflHlB 

2 3#T>f K/MWS4 lKftSt, ^^NULLr- 
^Srglt-Ca-ey K»«fIlB2 3tt*tt4 5ie«?)NU 

a-ey K*J»»2 3I±, 7**>f ^-v^^y K-^* F 

F^sfSigfl mm^mirh^^y Kft<^g&=^y k£ 

gtt6<0X\ «4 3l:/j:ot^37yK^It 

M^[e]8S2 5^S!K «8D«»«FF«)3vy Kft£ 
flCPUll -teii*r<5o SlJ^'J-f ^ -^SHEB 2 5 fl 
7^^^^-v ? a^^K^^LXSiJS"H/-v ? ^MP 
f5o CPUlilt »S9a^FFW3-7y K^rS 
tt6i:tt«5 3lcftoT#3-v^K«rMfai-*. 
[0 0 2 7] ^±^J:5ie x K**TIe]B9 
CPUl 1 i:«Mtil:St/cM^^tTfT3 ^ 

[0 0 2 8] #»W<D-S**«S:ttWLfc#, 

x^t)> *«M*rtt?)ji*«ffiie(o^H3t-r6ae-e 
ttfti\ ttot, *^p^n> ±§e3aft»ffl^^w*R*ft 

[0®of9imft^0^] 

[01] ^JgMO-SHfiJKffl^WrtSr^l-^ny^Ho 
[02] if^-K^7[E]K9^37yh«(Hl82 

3 <o&mm®m. 

ims] cpui l^Mim 

3 ^y y^ 

5 /yy^K7^^< 

9 »n-K!)x7Ih]8S 
1 1 CPU 



11 

17 ^^oaytV-^ 

1 9 mum 

2 1 h-f — (UBS 

2 3 =J^>'Kft?tffle]& 



(7) 
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2 5 fflBW *-S*JBR)Ih]I8 
2 7 CPtM ^-^HBBBIB 

2 9 <{ *-i?'<yyr 

3 1 WJ^y-v?giH(HiK 



[01] 

_>1 



h- 5 



l/F 



an 



25*, 















-5>» 



I I 

i *** Lh 

CPU -F 13 
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IS 



CPIH 
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✓29 



[02] 




[03] 




